Each year millions of people look forward to the warm summer months in anticipation of vacation and outdoor fun. Exercising and working outdoors in good weather is eagerly awaited. Alas, summer is here and we are experiencing a "Heat Wave."At work or play,exposing ourselves to the extreme heat can be hazardous to our health. How many of us are prepared to cope with these high temperatures?
The occupational health nurse should have a program available to act as a preventive of heat disorders and illness. Each employee who may be exposed to environmental conditions that may cause heat stress should be given guidelines in health and safety procedures through a program that includes the following:
• Knowledge of causes and underlying mechanisms of heat disorders and illness; • Instructions on how to recognize the symptoms of the three major clinical disorders -heat stroke, heat exhaustion, and heat cramps -as well as other clinical entities from heat stress such as syncope, rash and sunburn;
• Prevention guidelines including acclimatization, fluid replacement, proper clothing, an appropriate history and physical examination and education. It must be emphasized that for any specific environment-worker-job situation, the total stress and health and safety consequences can be brought to acceptable and desirable levels by adequate control of these factors.
In the work situation, the managers! supervisors shall be responsible for alerting foremen to possible severe heat conditions and should be alert to identify potential problems with new employees and employees returning to work after illness or vacation on excessively hot days. Managers should provide potable water for employees during the hot season.
Optimum production and minimal down-time will be achieved by following a preventive program.
CAUSES AND UNDERLYING MECHANISMS
Heat loss occurs through conduction, convection, radiation and evaporation.
Conduction: Is the transfer of heat from particles touching each other in a stationary situation as in the transfer of heat from skin to air. In order for this to occur the air must be cooler than the skin. The protective layer of clothing will also reduce this process.
Convection: Is the circulation of that heated air, which results in an increased exchange of heat. Electric fans, cool winds and breezes cause the warm air to be replaced more rapidly. Radiation: Is the transfer of heat to cooler parts of the environment that are not in direct contact with the body.Again, heat is lost from the body only if the surrounding air is cooler than the body.
Evaporation: Is dependent on air temperature, humidity and air movement. With strenuous activity, sweating reaches maximum output when surrounding air temperatures are about 68°F. Further increases in environmental temperature do not increase the volume of sweat. As the ambient temperature rises and exceeds the body temperature, heat loss by radiation, conduction and convection ceases and heart absorption results (Johnson, 1982) .
When humidity is high, little fluid can be absorbed into the air, which is why heat stroke is more likely to occur on a hot, humid day than on a hot, dry day.At maximum heat production, 20% of cardiac output is shunted to the skin for vasodilatation (conduction, convection and radiation) and for sweating through the sweat glands.
The primary cause for heat stroke involves fluid loss. In order to maintain cardiac output to vital organs as the body loses water, less blood is shunted to the skin and the efficiency of the heat dissipation process is lost. When fluid loss reaches 7% of the body weight, skin circulation and its heat loss mechanisms 
OTHER CLINICAL ENTITIES
Heat Syncope: Heat syncope is a minor disorder characterized by dizziness; fainting is common in unacclimatized workers standing erect and immobile in the heat. Pooling of blood in dilated vessels of skin and lower parts of the body results in inadequate venous return to the heart and cerebral ischemia. Recovery of the person is prompt when recumbent (placed lying down with feet slightly elevated). Intermittent activity to assist venous return prevents the occurrence.
Heat Rash: Heat rash, commonly known as prickly heat, results from inhibitionof waterby keratin, and plugging of the orifices of the sweat ducts, which leads to inflammation of the glands, and is observed as tiny red vesicles in the affected area. It results from unrelieved exposure to humid heat with the skin being continuously wet with unevaporated sweat. It is important because if extensive, or complicated by infection, discomfort from the heat rash may not only interfere with restful sleep and impair efficient performance, but can result in temporary total disability. Heat rash is prevented by providing cooled recovery or sleeping quarters to allow the skin to dry between exposures. Baby powder or medicated powder should be used. If itching is not internal, Calamine lotion can be used.
Sunburn: Sunburn results from overexposure of the skin to ultraviolet rays. Skin changes range from mild redness with subsequent scaling to pain, swelling, skin tenderness and blisters from more prolonged exposure. Symptoms include fever, chills, weakness and shock, similar to a thermal burn if a large portion of the body surface is affected. These may be due to heat stroke or exhaustion. Chronic exposure to sunlight ages the skin, kerotic lesions are frequent, and the incidence of carcinoma is directly related to the amount of yearly sunlight in the area. Simple precautions will prevent most cases of severe sunburn and other complications. Treatment should consist of avoiding further exposure and/or wearing protective covering. Early treatment of extensive/severe sunburn by prompt referral to a physician for systemic corticosteroid treatment will decrease the discomfort considerably.
PREVENTION

Acclimatization:
One of the most dramatic and successful physiological mechanisms possessed by man is his ability to increase his tolerance to work in heat. Acclimatization is a series of adjustments that occur when one who is accustomed to working in a temperate environment is suddenly placed in a hot environment (Johnson, 1982) . These adjustments should occur over a period of one to two weeks to reduce the strain experienced on the initial exposure to heat. The physiological changes duringg acclimatization which are most easily observed are the body temperature, pulse rate and body weight. During the first day of heat exposure both the temperature and pulse rate will increase and then progressively decrease with each succeeding day of exposure. The body will lose 3% to 5% or more of its weight due to loss of fluid (sweating). A loss of more than 3% of original body weight and/or when conditions are extreme, acute heat disorders may occur. After the major part of acclimatization has taken place, work in the heat can be performed with little strain and a major reduction in stress.
The exposure-effects are strongly dependent on the state of acclimatization of the individual. Besides the rate of exposure to extreme heat, acclimatization by the individual will also be affected by the individual's general health, age, weight, and medications the person may be taking.
Fluid Replacement: Free access to water is mandatory. Ideally, cold water should be provided since it is absorbed more quickly than warm water. Carbohydrates retard absorption, but drinking liquids containing carbohydrates is permissible after activity. If someone is losing two liters of fluid per hour by sweating, he must replace the fluid by drinking six to eight glasses of water in an hour (Callahen, 1980; Johnson, 1982) . At Ohio State University, ice water in unlimited amounts is available to players throughout practices and games. On extremely hot days the team consumes 80 to 100 gallons of water. The use of salt tablets is not recommended because it can cause collection of fluid in the stomach and small intestine. Fluid replacement is mandatory but salt can be replaced through the use of salt on the table rather than during work. Gatorade or the equivalent is also an excellent fluid replacement but should not be taken during heavy exercise or working periods.
Proper Clothing: In the heat, as in the cold, the function of clothing is to protect and reduce heat transfer between the individual and his environment. Clothing may reduce transfer by radiation, by convection and by evaporation of sweat (Callahen, 1980) . Whether clothing will represent an advantage depends not only on its design but on the characteristic of the particular thermal environment in which work/exercise is being performed. On a 95°F day, the radiation from the sun under a clear sky can represent the equivalent of a 20°F increase in air temperature for the semi-nude body (CAUOSHA). This load can be reduced to the equivalent of 8°F by conventional work clothing (to even less with nearwhite clothes). Heavier clothing would reduce this even more, but this advantage is nullified at the point such clothing interferes with evaporation of sweat. Fishnet jerseys or white/near-white cotton T-shirst, cotton underwear, socks of ZAL medium weight, and a protective hat will aid the heat transfer process. Light colors reflect environmental radiant heat, whereas dark colors absorb heat. Wet Tshirts impede convection and radiation. Changing from wet T-shirts into dry Tshirts can be helpful.
History and Physical Examination: Many conditions predispose to heat stroke. An appropriate history and physical examination is an excellent preventive measure. People taking certain medications may have inhibited sweat mechanisms. Drugs that can precipitate or aggravate heat disorders include: amphetamines, atropine, aventyl, Cogentin, Doriden, Elavil, ether, ethyl chloride, LSD, Marplan, Nordil, Niamid, nitrous oxide, Norpramin, Pacatal, Parnate, scopolamine, Sucostrin, Thorazine, Tofranil, Vivactil. Certain antibiotics will cause a photosensitivity and exposure to strong sun rays should be avoided.
Education: Education begins with knowing how to recognize symptoms of the various heat disorders and illnesses. When anticipating long periods in the heat, special attention should be given to situations where workers are exposed to toxic agents and/or other stressful physical agents. Guidelines such as "Recommended Program for Employees Exposed to Extremes of Heat" should be available and read by all management and supervisors. "Ten Steps Toward Preventing Heat Stroke" may be made into posters and posted in appropriate areas. Leaflets, pamphlets or space in the company newsletter may be utilized to increase employee knowledge of heat stress problems and prevention. 
TEN STEPS TOWARD PREVENTING HEAT STROKE
